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Abstract: The effect of diethylcarbamazine (DEC) treatment on the concentration of 
histamine (H) and some other biogenic amines namely dopamine (DA), norepinephrine (NE), 
epinephrine (E) and 5—hydroxytryptamine (5—HT) has been investigated in different brain 
regions and some peripheral tissues of normal and Acanthocheilonema viteae infected adult 
Mastomys natalensis. During Acanthochetlonema viteae infection histamine level increased 
significantly in cerebral hemispheres, mid-brain hypothalamus, lungs. The levels of 
monoamines were unaffected. Histamine level significantly increased in all the organs 
studied, except adrenal glands, three hours after diethylcarbamazine (DEC) treatment on 
normal as well as filaria-infected mastomys. Enhancement in histamine level of tissues after 
DEC treatment was not responsible for development of allergic reactions in infected 
animals. Nevertheless changes in hypothalamic histamine concentration may be involved in 
the genesis of DEC induced fever. | 
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INTRODUCTION 


Inspite of its extensive use against lymphatic filariasis, diethylcarbamazine (DEC) pro- 
duces moderate to severe side reactions in subjects depending upon the status of 
microfilaraemia (Wilson, 1950; Hawking, 1950). Adverse reactions like shivering, respiratory 
distress and even death have also been recorded in microfilaraemic mastomys when treated 
with DEC (Muller, 1980; Singh et al., 1985). T hough the aetiology of development of such 
reaction following DEC-treatment is not clear, it appears from scattered information (Muller, 
1980; Singh et al., 1985) that reaction is allergic in nature. It is, therefore, of interest to ex- 
amine alterations in biogenic amines of the host following DEC-therapy. 

The present study includes investigations on concentration of histamine, depanine 
(DA), norepinephrine (NE), epinephrine (E) and 5—hydroxytryptamine (5— HT) in host’s 
brain and certain peripheral tissues following DEC-therapy. Mastomys natalensis with Acan- 
thochetlonema viteae infection is a suitable experimental model (Singh et al., 1985) and has 
been used in the present investigation. 
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MATERIALS AND METHODS 


Animals and Infection: 

Male Mastomys natalensis (6 weeks old) bred in the Institute animal house were in- 
fected with Acanthocheilonema viteae through tick (Ornithodoros moubata) induced infection 
following the technique of Worms et al. (1961) with modifications to suit local conditions. 
Briefly, 6 weeks old animals were inoculated subcutaneously with 50 infective larvae (3rd 
stage) obtained by dissecting infected ticks. The tail blood of exposed animals was examined 
after 60 days of exposure for detection of microfilariae. 

Four groups of animals were used in the study. The first two groups consisted of nor- 
mal animals receiving respectively normal saline and DEC. The third and fourth groups were 
composed of infected animals receiving normal saline and DEC respectively. Each of the se- 
cond and fourth groups had three sub groups which were sacrificed respectively 3, 6 and 9 
hrs after treatment. Each subgroup had 6 animals whereas there were at least 8 animals in 
the first and third group. | 


Drug and dose: 
DEC citrate (Cyanamid, India) was given in a dose of 350 mg/kg, i.p (Singh et al., 
1985). Controls received normal saline under identical conditions. 


Estimation of biogenic amines: 

Mastomys were sacrificed by decapitation and brain, heart, lungs and adrenal glands 
were removed quickly, washed in ice-cold saline and blotted. dry. The brain was divided into 
four parts i.e. (a) cerebral hemispheres (b) mid-brain (c) hypothalamus and (d) cerebellum ac- 
cording to the procedures of Miller et al. (1970). Histamine (H), dopamine (DA), 
norepinephrine (NE), epinephrine (E) and 5—hydroxytryptamine (5— HT) were estimated 
spectrophoto-flourimetrically (Zeiss PMO Il model) according to the method of 
Sadavongvivad (1970) with modifications (Pandey et al., 1986). 


Record of body temperature: 
The core temperature of each mastomys was recorded with thermistor probe inserted 2 
cm inside the rectum and connected to a telethermometer (Yellow Spring Instruments, USA). 


RESULTS 


With the procedure of infection employed, 100% mastomys took up the infection. In- 
fected mastomys showing 50—80 microfilariae/emm of peripheral blood (generally after 
90—100 days of infection) were used. As mentioned earlier, estimation of different biogenic 
amines and record of body temperature were made at 3, 6 and 9 hours since start of any 
treatment. As no alteration of any significance was observed in normal saline treated animals 
of both normal and infected groups the consolidated data of above periods have been given. 


in different Tables. Concentration of DA, NE, E and 5-HT in any part of brain or the 
peripheral tissues was not altered by filarial infection or 3 hours after DEC treatment (data 
not shown). They did, however, affect the histamine concentration in several tissues and the 
results are summarised below: | 


Effect of treatment with DEC on the concentration of histamine in normal mastomys: 

The treatment with DEC (after 3 hours) in normal mastomys significantly (P <0.005) in- 
creased the histamine level in cerebral hemispheres, cerebellum, mid-brain, hypothalamus, 
heart and lungs in comparison to values in saline-treated animals. Their levels returned to 
normal 6 hours after treatment (Tables 1 and 2). The rectal temperature also showed a 


significant rise (P<0.005) from 3 to 6 hours and then returned to normal after 9 hours 
(Table 3). 


Table 1. Histamine level in different brain regions of mastomys following 
diethylcarbamazine treatment 


Experimental groups | Histamine concentration (ng/g tissue) 
Mane of a HEMISPHE ae CEREBELL UM MID a BRAIN HYPOTHALAMUS 
Normal (12)+Normal Saline 61.0+ 3.0 161.0+ 3.0 181.0+10.0 208.0+ 8.0 
Normal (6)+ Diethylcarbamazine 
3 hours 106.0+ 8.0 199.0+11.0 280.0+ 7.0 357.0+ 8.0 
6 hours | 55.0+12.0 194.04+13.0 210.0436. 0 229. 0+32. 0 
9 hours 52.0 4.0 163.0 9.0 187.0+ 7.0 198.0+54.0 
Infected (6)+ Normal Saline 74.0 2.0 153.04 4.0 221.0+ 3.0 271.0+ 3.0 
Infected (6)+ Diethylcarbamazine 
3 hours 87.0+15.0 193.0+ 8.0 204.0+ 2.0 331.0+14.0 
6 hours 7 65.0+24.0 181.04 5.0 200.0+19.0 218.0+46.0 
9 hours 66.0+ 7.0 173.04 5.0 195.0+ 4.0 240.0+10.0 


Each value is mean + SEM 
The significant changes between groups are given below:— 


Significance of changes 


Experimental , 
group CH C Mb H 
Normal Vs Infection P<0.01 — P<0. 025 P<0.005 

Normal Vs normal! 
+ DEC (3 hrs) P<Q.05 P<0.005 P<0.005 P<0.005 
Normal Vs Infection P<0.025 P<0. 005 P<0: 005 


+ DEC (3 hrs) 


Infection Vs Infection 
+ DEC (3 hrs) P<0.005 P<0. 005 


Table 2. Histamine level in heart, lungs, and adrenal glands of mastomys 


following diethylcarbamazine treatment 


` Experimental groups 


(Number of animals 
in parenthesis) 


Normal(12)+ Normal Saline 
Normal (6)+ Diethylcarbamazine 
3 hours 
6 hours 
9 hours 
Infected (6)+ Normal Saline 
Infected (6)+ Diethylcarbamazine 
hours 
6 hours 
9 hours 


HEART 


327.0+20.0 


500.0 9.0 
281.0+21.0 
336.0+14.0 
286.0411.0 


485.0+14.0 
471.0443.0 
285.0+ 2.0 


LUNGS 


402. 0+31.0 


506. 0416.0 
429.0+ 3.0 
394.0426. 0 
490.0435. 0 


549.04 3.0 
442.0+21.0 
259.0423. 0 


ADRENALS 


220.0+22.0 


244.0+12.0 
268.0+18.0 
255.0+ 6.0 
248. 0+27.0 


234.0+ 5.0 
263.0416. 0 
248.0+21.0 


The values are mean + SEM 
The following are the significant changes 


Significance of changes 


Experimental 

STOLP Heart Lungs 
Normal Vs Infection P<0.05 
Normal Vs Normal+ DEC (3 hrs) P<0. 005 P<0.01 
Normal Vs Infection+ DEC (3 hrs) P<0.005 P<0.01 
Normal Vs Infection+ DEC (9 hrs) P<0.01 
Infection Vs Infection+ DEC (3 hrs) P<0.005 
Infection Vs Infection+ DEC (9 hrs) P<0. 005 


Table 3. Core temperature of A. viteae infected mastomys following DEC treatment 


Experimental groups 


TIME AFTER CORE MEAN CHANGE IN 
(Number of animals TREATMENT (Hrs) TEMPERATURE (C) BODY TEMP.(C) 
tn parenthesis) | | 
Normal (8)+ Normal Saline 3+ 36.6 +0. 092 No change 
Normal (6) + DEC 37.2+0.12 +0. 6* 
i 6 37.4+0. 11 | +0. 8* 

9 36.50.15 —0. 1 
Infected (8)+ Normal Saline = 36.7+0.11 +0. 1] 
Infected (6) + DEC 3 37.30.30 Ga | 

6 37.50. 20 0.9" 

9 


36.4+0. 20 —0.2 


All values are mean + SEM 
+: Values did not alter at 3, 6 or 9 hrs. 
*: P<0.005 
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Effect of filarial infection on the histamine concentration: 

There was a significant (P<0.005) increase in the concentration of histamine in 
cerebral hemispheres, mid-brain and hypothalamus of the infected animals in comparison to 
normal animals, whereas it remained unchanged in the cerebellum (Table 1). Among the 
peripheral tissues investigated, a significant increase occurred, in the lungs only (Table 2). 
There was no significant change in the core temperature in infected animals as compared to 
normal animals (Table 3). 


Effect of treatment with DEC on the concentration of histamine in infected mastomys: 

In filaria infected mastomys, DEC treatment (after 3 hours) led to a significant 
(P<0.005) increase in histamine levels in heart, lungs and all regions of brain except mid- 
brain, in comparison to values in saline treated normal mastomys. But when comparisons 
were made between infected animals and infected animals + DEC (3 hours), it was found 
that DEC treatment significantly (P<0.005) increased the histamine concentration only in 
hypothalamus, cerebellum and heart. In all tissues, the histamine level returned to almost nor- 
mal after 6 hours except lungs where a significantly (P<0.01) lower level of histamine was 
obtained after 9 hours. A significant rise (P<0.005) in core temperature was also observed 
from 3 to 6 hours after DEC treatment which returned to normal level after 9 hours (Table 
3). 


DISCUSSION 


An increase in histamine concentration in blood of mastomys infected with A. viteae 
has been reported earlier from this laboratory (Singh et al., 1985). In the present study, in- 
creased level of histamine has been observed in cerebral hemispheres, mid-brain, 
hypothalamus and lungs of infected mastomys. It is possible that some of the clinical 
manifestations of the disease may be related to altered histamine concentration. Serious 
adverse reactions including coma and even death in some cases have been reported in 
microfilaraemic hosts after administration of DEC (Wilson, 1950; Muller, 1980). We also 
observed death of some infected mastomys 6 hours after DEC treatment. The increased level 
of histamine in various brain regions, heart and lungs 3 hours after DEC treatment followed 
by its release after 6 hours may be responsible for some of the adverse reactions. 

The present investigation does not provide adequate information regarding the reasons. 
for the inability of the filarial infection to alter histamine level in cerebellum, heart and 
adrenal gland. It is interesting to note that in the tissues where histamine concentration in- 
creased due to filarial infection, there was no further increase following DEC treatment ex- 
cept in the hypothalamus and lungs. In tissues such as cerebellum and heart where filarial in- 
fection has no effect on histamine contents, treatment with DEC increased the histamine con- 
centration. In normal mastomys, DEC treatment increased the histamine concentration in 
almost all tissues except adrenal gland. However, overall increase in histamine contents in 
normal mastomys treated with DEC and infected mastomys after DEC administration 
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(increase by filarial infection + DEC treatment) appears to be same. Nevertheless it is in- 
teresting to note that inspite of similar status of overall histamine level only infected animals 
- treated with DEC develop reactions. The presence of parasite and its products, specific an- 
tibody and/or immune complexes in association with raied histamine level might be involved 
in post therapy reactions and need further investigations. Our results indicate that mastomys 
with A. viteae infection appears to be a good model for such studies. | 

Hypothalamic histamine have been reported to play an important role in the control of 
body temperature (Lomax and Green, 1981; Shukla eż al., 1987). Recently, involvement of 
histamine receptors in the thermoregulatory mechanism of mastomys has also been 
demonstrated by Dhawan et al. (1982) who have observed that Histamine, (Hı) receptor is in- 
volved in hypothermic responses, while Histamine, (H2) receptors mediate hyperthermia. The 
increased concentration of histamine in hypothalamus 3 hours after DEC treatment is likely 
to be involved in causing a rise in body temperature in normal and infected mastomys after 
DEC treatment. The correlation, however, is not perfect and possibly other factors are also 
involved. For example, peripherally released histamine is capable of reducing the blood-brain 
barrier (Gulati et al., 1985) and thereby facilitate entry of substances in the brain. Mukerjee 
and Reddy (1985) reported hypothermia in A. viteae infected mastomys after treatment with 
a lower dose of DEC (200 mg/kg). It has been shown by Dhawan eż al. (1982) that small 
amounts of histamine stimulate Hı receptors in the central nervous system producing 
hypothermia whereas with larger amounts, a hyperthermic response is produced due to He 
receptor stimulation. It is conceivable that the dose of DEC used by Mukerjee and Reddy 
(1985) led to release of small amounts of histamine and therefore hypothermia was observed. 

Thus in conclusion it may be stated that filarial infection itself causes enhancement of 
histamine level in different regions of brain and certain other peripheral tissues but DEC 
treatment also causes, significant increase in this biogenic amine which alone, however, is 
not responsible for causation of adverse reactions. The hyperthermic response in normal as 
well as infected mastomys seems to be related to release of histamine most probably from 
the hypothalamus region of the brain. | 
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